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DETAILED ACTION 
Response to Arguments 
1. Applicants arguments with respect to claims 1-63 have been considered but are moot in 
view of the new ground(s) of rejection. 

In regards to applicants argument that none of Curran, Burleson, or de la Iglesia et al 
teach the newly added claim language of the bus being bidirectional. The above references are 
all silent as to whether the bus is unidirectional or bidirectional. Therefore the reference to 
Devanney et al that teaches the claimed bus inversion including an express statement that the bus 
can be either unidirectional or bidirectional is being applied. Devanney et al only lacks the 
claimed capturing of the state of a previously transmitted inversion bit. 

In regards to applicants argument that de la Iglesia et al does not teach capturing a state 
of previously transmitted bits: This is incorrect. De la Iglesia et al teaches both Power On Logic 
Flip (POLF) which captures the previous state and compares it to the present state and Power On 
Logic State (POLS) which captures the present state and compares it to the total number of bits 
of data (Column 4 line 66 to Column 5 line 13). The examiner does note that the examiner was 
unable to find support in the applicants specification that the determining step is based on 
reducing the number of first bits having a predetermined logic state. Applicants entire 
specification is directed to reducing the number of transitions (POLF) not the logic state. The 
examined did find a mention regarding the prior art that, "in some systems, driving a particular 
binary or logical value on a bit line will consume more power than when the other binary/logical 
value is driven on the bit line" (POLS). However the examiner was unable to find any indication 
that the determining from the captured previously transmitted bits whether the first bits should be 
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inverted was based on reducing the number of first bits having a predetermined state. If you 
wish to reduce the number of bits having a predetermined state and you are inverting all the bits 
then you need to know the total number of bits. 



Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claiml-13, 17-22, 26-36, 38-49, 51-63 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Curran PN 5,574,921 in view of Devanney et al PN 6,243,779. 

In regards to claims 1,17, 26, 48, 63: Curran teaches a method of performing bus 
inversion on first bits (181) to be transmitted on a bus (188), said method comprising the steps 
of: capturing a state of previously transmitted bits on the bus (186 nbits); capturing a state of an 
inversion bit associated with the previously transmitted bits (186 sbit); and determining from the 
captured state of the previously transmitted bits (186 nbits) whether the first bits should be 
inverted (via 183 184 and 185). Curran is silent upon whether bus 188 is a unidirectional or 
bidirectional bus. Devanney et al expressly teaches that bit inversion can either unidirectional or 
bidirectional (Column 2 lines 21-22). It would have been obvious to use Curran' s bit inversion 
on either a unidirectional or bidirectional bus because this would have prevented limiting the 
usability of Curran' s system. 
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In regards to claims 2, 27, 49: Curran teaches inverting the bits if it is determined the bits 
should be inverted (via 185). 

In regards to claims 3-4, 9, 21, 28-29, 33: Curran teaches outputting the inverted/not 
inverted first bits on the bus; and outputting the inversion bit with a value indicating that the first 
bits have been inverted/not inverted. 

In regards to claims 5, 18, 30: Curran teaches inverting if the hamming distance is 
greater than V2 the number of bits. 

In regards to claims 6, 1 9, 3 1 : Curran teaches taking into account the inversion bit. 
Curran does not teach computing the hamming distance than taking into account the inversion bit 
instead Curran teaches taking into account the inversion bit than computing the hamming 
distance. However in Curran when taking into account the inversion bit, if the hamming distance 
of the data equal Vi the number of bits than the only bit remaining is the inversion bit. Thus if 
the value of the inversion bit is 1 than the over all hamming distance will be greater than V2 and 
the next inversion bit will be set to 1 . If the value of the inversion bit is 0 than the over all 
hamming distance will be less than Vi and the next value of the inversion bit will be set to 0. 
Thus if the hamming distance of the data is V2 than the next value of the inversion bit will be set 
to the previous value of the inversion bit. It would have been obvious to a person of ordinary 
skill in the art at the time of the invention to compute the hamming distance than take into 
account the inversion bit as a basic principal of math. 

In regards to claim 7: Curran teaches the number of bits being N. 50% of all values of N 
are even. 
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In regards to claims 8, 20, 32: Curran teaches outputting the inverted/not inverted first 
bits on the bus; and outputting the inversion bit with a value indicating that the first bits have 
been inverted/not inverted. 

In regards to claims 38-42, 51-54: Curran teaches inverting the "bus" Curran does not 
limit the type of bus. Curran is silent if the bus is the address, command or data bus. Official 
Notice is taken that address, data and command buses are well known types of buses. It would 
have been obvious to a person of ordinary skill in the art at the time of the invention perform 
Curran' s invention on any type of parallel bus because this would have provides for Curran' s 
power savings without limiting the type of bus. 

In regards to claim 62: Curran teaches the inversion as described above. Curran only 
expressly teaches two devices the sending and receiving devices. Curran does not expressly state 
that there can be more than 2 devices. Official notice is taken that systems with more than 2 
devices are common. It would have been obvious to use Curran' s bus inversion system in 
systems. 

In regards to claim 10: Curran teaches the number of bits being N. 50% of all values of 
N are odd. 

In regards to claims 1 1, 34: Curran captures the bits only when bits are available to be 
transferred. 

In regards to claims 12, 35: Curran captures the bits on every transfer. 
In regards to claims 13, 22, 36: Curran makes the determination for reducing the number 
of transitions of the first bits and the inversion bit. 
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In regards to claims 43-47, 55-60: Curran teaches the number of bits being N. 4,8,9,16 
and 32 are included in N. 

In regards to claim 61 : Curran teaches multiple inversion bits. 

4. Claims 1-13, 17-22, 26-36, 38-49, 51-63 are rejected under 35 U.S.C 103(a) as being 
unpatentable over Bus-Invert Coding for low-power I/O by M.R. Stan and W.P. Burleson herein 
after Burleson in view of Devanney et al PN 6,243,779. 

In regards to claims 1,17, 26, 48, 63: Burleson teaches a method of performing bus 
inversion on first bits (D0-D7 or sub-buses section in C.) to be transmitted on a bus (bus), said 
method comprising the steps of: capturing a state of previously transmitted bits on the bus (Pages 
53-54 steps 1-4); capturing a state of an inversion bit associated with the previously transmitted 
bits (invert and description of figure 6)); and determining from the captured state of the 
previously transmitted bits (D0-D7) whether the first bits should be inverted (steps 1-4). 
Burleson is silent upon whether the bus is a unidirectional or bidirectional bus. Devanney et al 
expressly teaches that bit inversion can either unidirectional or bidirectional (Column 2 lines 21- 
22). It would have been obvious to use Burleson's bit inversion on either a unidirectional or 
bidirectional bus because this would have prevented limiting Burleson. 

In regards to claims 2, 27, 49: Burleson teaches inverting the bits if it is determined the 
bits should be inverted (step 2). 

In regards to claims 3-4, 9, 21, 28-29, 33: Burleson teaches outputting the inverted/not 
inverted first bits on the bus; and outputting the inversion bit with a value indicating that the first 
bits have been inverted/not inverted. 
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In regards to claims 5, 18, 30: Burleson teaches inverting if the hamming distance is 
greater than l A. 

In regards to claims 6, 19, 3 1 : Burleson teaches taking into account the inversion bit. 
Burleson does not teach computing the hamming distance than taking into account the inversion 
bit. However Burleson is silent as to when to take into account the inversion bit, if the hamming 
distance of the data equal l A the number of bits than the only bit remaining is the inversion bit. 
Thus if the value of the inversion bit is 1 than the over all hamming distance will be greater than 
Vz and the next inversion bit will be set to 1. If the value of the inversion bit is 0 than the over all 
hamming distance will be less than l A and the next value of the inversion bit will be set to 0. 
Thus if the hamming distance of the data is X A than the next value of the inversion bit will be set 
to the previous value of the inversion bit. It would have been obvious to a person of ordinary 
skill in the art at the time of the invention to compute the hamming distance than take into 
account the inversion bit as a basic principal of math. 

In regards to claim 7: Burleson teaches the number of bits being N, in all examples the 
number of bits being even. 

In regards to claim 8, 20, 32: Burleson teaches outputting the inverted/not inverted first 
bits on the bus; and outputting the inversion bit with a value indicating that the first bits have 
been inverted/not inverted. 

In regards to claims 40, 53: Burleson teaches inverting the data and address buses. 
Burleson does not limit the type of bus. Official Notice is taken that address, data and command 
buses are well known types of buses. It would have been obvious to a person of ordinary skill in 
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the art at the time of the invention perform Burleson's invention on any type of parallel bus 
because this would have provides for Burleson's power savings without limiting the type of bus. 

In regards to claim 62: Burleson teaches the inversion as described above. Burleson 
does not expressly state that there can be more than 2 devices. Official notice is taken that 
systems with more than 2 devices are common. It would have been obvious to use Burleson's 
bus inversion system in systems 

In regards to claim 10: Burleson teaches the number of bits being N. 50% of all values 
of N are odd. 

In regards to claims 11, 34: Burleson captures the bits only when bits are available to be 
transferred. 

In regards to claims 12, 35: Burleson captures the bits on every transfer. 

In regards to claims 13, 22, 36: Burleson makes the determination for reducing the 
number of transitions of the first bits and the inversion bit. 

In regards to claims 38-39, 51-52: Burleson teaches the bus can also be the address bus. 

In regards to claims 41-42, 54: Burleson teaches the bus can be the data bus. 

In regards to claims 43-47, 55-60: Burleson teaches the number of bits being N. 4,8,9,16 
and 32 are included in N. 

In regards to claim 61 : Burleson teaches multiple inversion bits. 

5. Claims 1, 13-17, 22-26, 36-37, 48, 50, 63 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over de la Iglesia et al PN 6,490,703 in view of Devanney et al PN 6,243,779. 
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In regards to claims 1,17, 26, 48, 63: de la Iglesia et al teaches a method of performing 
bus inversion on first bits (Fig 2A-2D) to be transmitted on a bus, said method comprising the 
steps of: capturing a state of previously transmitted bits on the bus (Hamming code); capturing a 
state of an inversion bit associated with the previously transmitted bits (Flip); and determining 
from the captured state of the previously transmitted bits whether the first bits should be 
inverted, de la Iglesia et al is silent upon whether the bus is a unidirectional or bidirectional bus. 
Devanney et al expressly teaches that bit inversion can either unidirectional or bidirectional 
(Column 2 lines 21-22). It would have been obvious to use de la Iglesia et al's bit inversion on 
either a unidirectional or bidirectional bus because this would have prevented limiting the 
usability of de la Iglesia et al's system. 

In regards to claims 13, 22, 36: de la Iglesia et al teaches the determination for reducing 
the number of transitions of the first bits and the inversion bit (POLF). 

In regards to claims 14, 23, 37, 50: de la Iglesia et al teaches the determination for 
reducing the number of bits having a predetermined logic state (POLS). 

In regards to claims 1 5, 24: de la Iglesia et al teaches the state being a logical 1 . 

In regards to claims 16, 25: de la Iglesia et al teaches the predetermined logic state being 
a logical 1 . Official Notice is taken that negative logic is well known. It would have been 
obvious to have the predetermined logic state to be a logical 0 because this would have 
accounted for systems in which logical 0 consumes more power than logical 1 such as negative 
logic. 
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Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to applicants 
disclosure. 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1. 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Paul R. Myers whose telephone number is 571 272 3639. The 
examiner can normally be reached on Mon-Thur 6:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rehana Perveen can be reached on 571-272-3676. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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